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Description 



TTie present invention relates to a method ot surface treating a thermoplastic resin shaped article containina a 

A polyphenylene ether resin is a thermoplastic polymer having excellent properties such as mechanical properties 
reScf^ 

resistance and solvent resistance and also poor processability because of its high melt viscosity On the other hand 
po^dere^nsandsaturat^ 

^m/S T ^ ** *"» teve insufficient ■"*"»» ^ heat reiSe art at nfe 

exfremely poor d.mens,onal stability due to high water absorption thereof. In order to take JnZ [the desJSe 

ml^^? rt aS been P r °P° sed t0 blend the resins. However, since simple blending alone impairs the acod 

» ^ T T S - " " CUSt0mary t0 USe WBrh " ^bilizeTaUhe S 

tne resin (a) and (b) so as to improve their dispersibility, thereby to attain improved mechanical properties Such tech 

rt JlJl y^ ? amm * Japanese pa,errt P uWica «°n and an unexamined published Japanese patent application 
respect*eW7he^^ 

£l2!2 US ?' e ? rna ' 3 u ° m0tiVe P ' ateS in Particular are an in which coating is requisite 

e o 51? ^ , ,,n9 l meth0d - 3 *^ f«rt stained by shaping the above^Jescribed materS is ^treated 
e.g. wrth isopropyl alcohol, subsequently an interlayer called a primer is applied on the pretreated surface Sen a 
2s Misapplied. Such a coating method has a problem that * necessitates a long SSSm^SmTJTmmi 

acidSure^me ^SZT ** "fS""* ^ ^ PrDPOSed inC,Ude ^blasting, treatment with a chromic 
30 ^ ? J?!f ' d ' 8Char9e treatment ' and p,asma featmerrt, but satisfactory results have not been 

SSL n iT COnVenti S treatments - !t is the "*»e desirable to devise a new method ofTea^en 
EP-A-0466930 discloses a method of improving the surface characteristics of a molded article made from a com 

*^1S^Z%XTS r6Si r nd 8 fUnC,, '° na,iSed ° f "* ln -SJ eJ EJXS EP-" 

SZT? 2!; P ° ly0lefin reSi ° mddin9 3nd P0ly0,e,in moWed repective.y. In ^SS^mSs 

* An object of the present invention is to provide a method of surface treating a shaped article of a comoosition 

SoiS ^ C ° at,n9 SUtebi,ity and to eliminate ,ne above scribed conventual problems 

Anofrer object of the present .nvention is to provide a method of coating such a shaped article 

s well hln^T T SUfaCe characteristic s of the above<iescribed thermoplastic resin shaped article having 
rl^S^ff 1 P T rt T ^ 3 Unif ° rm 3nd Sm00th ^P^ 3 " 06 03,1 * marked| y by ir adiZ a 

the ^ 3 ? Ul,raVi0 ' et Kght ^ wave,en9th is P rese "t in a regSn of 300 nm oMess 

That.s, thepesent invention relates toamethod of surface treating a shaped article rriade of a thermoplastic Sn 

^ZZ^S^T SUrfaCe * thS Shap6d artic,e witn uttraviolet "aving a wavelength ol SEnSSE 

? ' ° f 3 P 0| yP nen y e ne ether and a styrene polymer, or a graft copolymer of a t»lyphenylSeIS2md 

styrene and from 95 to 0% of at least one polyamide and/or saturated polyester artp^mSZZm^m 

SbTaS'airr SUbStenCa f"> in an amount «* HP to 50 parts; (HQ 0 to 5 parts SI S^KSE gTass 
fibers, and at least one compatibilizer (IV) in an amount of up to 10 parts, said compatibilizer selected from JSli 
anhydride, maleic acid, furmaric add. itaconic acid, glycidy. acrylate. glycidyl ZSSm mi aj 

SSSST 6 ' T* 8 ° r ^ P °' ymerS Sel6C,ed ,r ° m eth y'a"^ropy.ene nZrs J*KS£5£ 
non-conjugated diene rubbers, styrene4jutadiene block copolymers, partially hydrogenated stv ene-blrtadiene tllL 

STZ Styrene -V S0prene b,ock Partially hydrogen^ styrieSc^ent SSSSS^SS 

grafted ethy.ene-propy.ene rubbers, styrene-acrylonitrile^rafted ethylene-propyieneTubbers. slyr^S^eSene- 
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propylene-non-conjugated diene rubbers, styrene-acrylonitrile-grafted ethylene-propyiene-non-conjugated diene rub- 
bers and carboxyl or glycidyl group-modified products of these rubbers or copolymers. 

The shaped article thus made and irradiated can then be coated on the irradiated surface with an alkyd-melamine- 
based or acrylic-urethane-based coating. 
5 The polyphenylene ether resin contained in the composition (I) is a polymer obtained by oxidatively polymerizing at 
least one phenol compound represented by the following formula: 



10 



15 




It* 



20 wherein , R 2 , R3, R4 and R5 each represents a hydrogen atom, a halogen atom, a hydrocarbon group, or a substituted 
hydrocarbon group, provided that at least one of R^ , R 2 , R3. R4 and R 5 is a hydrogen atom, 
in oxygen or an oxygen-containing gas in the presence of an oxidative coupling catalyst. 

Specific examples of R^ , R 2 , R3, R4 and R 5 in the above formula include hydrogen, chlorine, bromine, fluorine, 
iodine, and such groups as methyl, ethyl, n- or isopropyl, n-, iso-, sec- or t-butyl, chloroethyl, hydroxyethy, phenylethyl, 

25 benzyl, hydroxymethyl, carboxyethyl, methoxycarbonylethyl, cyanoethyl, phenyl, chlorophenyl, methylphenyl, dimethyl- 
phenyl, ethylphenyl and allyl. 

Specific examples of the phenol compound represented by the above formula include phenol, o-, m-, or,p-cresol, 
2,6-, 2,5-, 2,4-, or 3,5-dimethylphenol, 2-methyl-6-phenylphenol, 2,6-diphenylphenol, 2,6-diethylphenol, 2-methyl-6- 
ethylphenol, 2,3,5-, 2,3,6-, or 2,4,6-trimethylphenol, 3-methyl-6-t-butylphenol, thymol and 2-methyl-6-allylphenol. In addi- 

30 tion, copolymers of the phenol compounds of the above formula with other phenol compounds, such as polyhydric 
aromatic compounds, e.g., bisphenol A, tetrabromobisphenol A, resorcin, hydroquinone, or a novolak resin, are also 
employable. 

Preferred examples of the polyphenylene ether resin include a homopolymer of 2,6-dimethylphenol or 2,6-diphe- 
nylphenol and a copolymer of 2,6<iimethylphenol as a major component and 3-methyl-6-t-butylphenol or 2,3,6-trimeth- 

35 ylphenol as a minor component. 

More preferred of these is a 2,6-dimethylphenol homopolymer, i.e., poly(2,6-dimethyl-1 ,4-phenylene ether). 
The oxidative coupling catalyst which can be used in the oxidative polymerization of the phenol compound is not 
particularly limited, and any catalyst capable of catalyzing this polymerization is usable. Typical examples of such a 
catalyst include those composed of a cuprous salt and a tertiary amine, e. g., cuprous chloride-triethytamine and cuprous 

40 chloride-pyridine; those composed of a cupric salt, an amine, or an alkali metal hydroxide, e.g., cupric chloridepyridine- 
potassium hydroxide; those composed of a manganese salt and a primary amine, e.g., manganese chloride-eth- 
anolamine and manganese acetate-ethylenediamine; those composed of manganese salt and an alcoholate or pheno- 
late. e.g., manganese chloride-sodium methylate and manganese chloride-sodium phenolate; and those composed of 
a cobalt salt and a tertiary amine. 

45 It is known that polyphenylene ether resin obtained by oxidative polymerization has physical properties varying 
depending on whether the oxidative polymerization is conducted at a temperature higher than 40°C (high temperature 
polymerization) or at a temperature not higher than 40°C (low temperature polymerization). In the present invention, 
either high temperature polymerization or low temperature polymerization can be adopted. 

The polyphenylene ether component (I) may be a polyphenylene ether resin to which a styrene polymer or other 

50 polymer is grafted. Methods for producing such grafted polyphenylene ether resins include a process in which a styrene 
monomer and/or other polymerizable monomer is graft polymerized in the presence of a polyphenylene ether resin and 
an organic peroxide, as described, for example, in JP-B-47-47862, JP-B-48-121 97, JP-B-49-5623, JP-B-52-38596, and 
JP-B-52-30991; and a process in which the above-described polyphenylene ether resin, a styrene polymer, and a free 
radical generator are melt kneaded as described in JP-A-52-142799. 

55 A styrene resin which may be present in composition (I) is generally selected from polymers containing at least 25% 
by weight of units derived from vinylaromatic monomers such as those represented by the following formula: 



3 



EP 0447 239 B1 




10 



20 



25 



30 



35 



40 



45 



50 



55 



Examples of tha ^ ZSlZET'. J ^ "* " 18 0 « m i™*ar of Iran 1 io 5 

Of these, a styrene homopolymer is particularly preferred lerpoiymers. 
As yrene resin present in the composition can be a rubber-modified polystyrene resin 
conta™^^^^ 

therein in the form ,of sepaSe^^ ^n^^lS^^^f resin and a ^dispersed 

resin and rubber. Arterna^e y ^ 
ofarubber, thereby dispersing thegTaft^?^ 
Phase partic.es contain^ XpC^ 

in resin (I) and that of the polyphenylen^ ShJ^n^ ' n 9eneral ' the conten1 of the ^ne resin 

an^unt of the polypheny^ ^^ZSE^S? * "* * °" * ^ 

se^S^ 

amides. Specific examples of such polyamtfesSe^^ ? ar0ma,,C nuc,eu s-Mrogenated copoly- 

weigrrt of about lOWor more aT^ 

12 carbon atoms with an equJaTaZ/n 2 ll? 1 "T' dicaibo ** ic «* ^ving from 4 to 
possible, if desired, to use the diamTne sue? ^that terSSL 9 fr ° m 2 *° 12 ca * on a,oms - ,n •* «*■ » «■ 

grweor^efcad^c^^^^ 
may also be satisfactorily P^uTed^ 

Pie. esters, acid chlorides and amine sSts R^IS ac, d ^d an am.ne-forming derivative, such as. for exam- 
the achate PO-yamHe 

acid. On the other hand, representative examoS of SSSh— ^ SebaC,C acid and "odecanedioic 

thylenediamine. These alipSarXmSi ^1^1^^ hexame W^a™e and octame- 
aliphaticpolyamides include p^ sei^condensation of lactams. Examples of the 

yhexamethylene sebacamfdMn^Tol oo^mtS !iS P °' yhexamethylene 6.9). pol- 

c'ohexyl)methanedodecanam^^ 612 >- Polybisfp-aminocy- 

polyamides formed by thennTclellfof^ ^ Examp,6S thereof further inclu *» 

polyamides produced by polymeS J ^UeaTtZ^Z ^ 6) ** po,y,a ^ llactem - *"ther. 
the above-mentioned polymers areTrllovr s u C ?i?^ "** Se,6Cted fr ° m those used ,or P roducin 9 

and hexamettiylenedia^^ExalS pr0duced from adi P ic acid - acid 

of nylon 6.6 and nylon 6 arri SmeS suc?^ 

polyhexamethylene adipamid?Con ?6) rtv^r,™ J?"? ""J -0 P 0 '^ 68 tor 089 in resin <0 
(nylon 6.6) ar^polycapZctem frX^' P ° ,yCapr0,actam ™ on 6 >- ■* Wends of polyhexamethylene adipamide 

aromatic dicarboxylic acids^as^alTo^h;^ ° r H COnstrtuent ~"ponents. aromatic amino acids Vnd/or 
phthalic add. P-ammomethylbenzo.c acd, p-aminoethylbenzoic acid, terephthalic acid, and iso- 

amine, m-xylylenediamine, p-xylylenediamine u^Tnt^SZ T i " ° 2 A4-tr.methylhexamethylenedi- 
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^ of these diamines, isocyanates may be used. If required, other comonom ers may be used without any particular limitation, 

such as, for example, 4,4'-diphenylmethane diisocyanate and tolylene diisocyanate. Further, lactams, co-amino acids 
having from 4 to 1 2 carbon atoms, and compounds derived from an aliphatic dicarboxylic acid having from 4 to 1 2 carbon 
atoms and an aliphatic diamine having from 2 to 12 carbon atoms may also be utilized. Examples thereof include such 

5 lactams and amino acids as e-caprolactam, co-laurolactam, 11-aminoundecanoic acid, and 12-aminododecanoic acid, 
and equimolar salts of various diamines enumerated above with adipic acid, azelaic acid, or sebacic acid. 

Representative examples of the thermoplastic aromatic copolyamides comprising the above-mentioned compo- 
nents include a copolyamide of p-aminomethylbenzoic acid and e-caprolactam (e.g., nylon AHBA/6); polyamides com- 
prising, as a major component, a 2,2,4- or 2,4,4-trimethylhexamethylenediamine terephthalic acid salt (e.g., nylon THDT, 

10 nylon THDT/6I); polyamides comprising, as a major component or components, a hexamethylenediamine isophthalic 
acid salt and/or a hexamethylenediamine terephthalic acid salt and, as a comonomer component or components, a 
bis(p-aminocyclohexyl)methane isophthalic and/or terephthalic acid salt, a bis(3-methyl-4-aminocyclohexyl)methane 
isophthalic and/or terephthalic acid salt, or a bis(p-aminocyclohexyl)propane isophthalic and/or terephthalic acid salt 
(e.g., nylon 6I/PACM I, nylon 6I/DMPACM I, nylon 6I/PACP I. nylon 6I/6T/PACM l/PACM T, nylon 6I/6T/DMPACM 

15 l/DMPACM T, nylon 6I/6T/PACP l/PACP T); polyamides comprising, as a major component, a hexamethylenediamine 
isophthalic acid salt or a hexamethylenediamine terephthalic acid salt and, as a comonomer component, e-caprolactam, 
12-aminododecanoic acid, a hexamethylenediamine adipic acid salt, a bis(p-aminocyclohexyl)methane adipic acid salt, 
a bis(3-methyl-4-aminocyclohexyl)methane adipic acid salt, or the like (e.g., nylon 61, nylon 6I/6T, nylon 61/12, nylon 
6T/6, nylon 6T/6.6, nylon 6I/PACM 6, nylon 6I/DMPACM 6); and polyamides comprising, as a major compoent, a bis(p- 

20 aminocyclohexyl)methane isophthalic acid salt or a bis(3-methyl-4-aminocyclohexyl)methane isophthalic acid salt and, 
as a comonomer component, a hexamethylenediamine dodecanedioic acid salt. 12-aminododecanoic acid, or for exam- 
ple nylon PACM 1/612, nylon DMPACM 1/12. 

The aromatic nucleus-hydrogenated copolyamides mean alicyclic copolyamides obtained from the same ingredients 
for the above-described aromatic copolyamides except that the terephthalic acid or isophthalic acid used as the acid 

25 monomer is replaced with cyclohexane-1 ,4-dicarboxylic acid or cyclohexane-1 ,3-dicarboxylic acid obtained by nucleus 
hydrogenation of terephthalic acid and isophthalic acid. Further, nucleus-hydrogenated products obtained by nucleus 
hydrogenation of diamines and diisocyanates (e.g., 4,4'-diphenyl methane diisocyanate, tolylene diisocyanate) may also 
be used as the monomer. 

Preferred polyamides for use in resin (I) according to the present invention are those having a relative viscosity less 

30 than 2.5 (as measured at 25°C on a solution of 1 g polyamide in 100 cc of 98% concentrated sulfuric acid as a solvent). 
The reason for this is that if a polyamide having too high a viscosity (relative viscosity of 2.5 or more) is used to prepare 
a polyph enylene ether/polyamide composition, and an inorganic filler is incorporated thereinto, the resulting composition 
comes to have a high melt viscosity to show poor fluidity at the time of shaping. 

The saturated polyester resin which may be contained in resin (I) according to the present invention comprises a 

35 dicarboxylic acid monomer component, at least 40 mol% of which is a terephthalic acid monomer, and a diol component. 
Other dicarboxylic acid components than terephthalic acid include aliphatic dicarboxylic acids having from 2 to 20 carbon 
atoms such as adipic acid, sebacic acid, and dodecanedicarboxylic acid; aromatic dicarboxylic acids such as isophthalic 
acid and naphthalenedicarboxylic acid; and alicyclic dicarboxylic acids such as cyclohexanedicarboxylic acid. These 
dicarboxylic acids may be used alone or as a mixture thereof. Examples of the diol component include aliphatic or alicyclic 

40 glycols such as ethylene glycol, 1 ,3-propanediol, 1 ,4-butanediol, 1 ,6-hexanediol, 1 , 1 0-decanediol, and 1 ,4-cyclohexan- 
ediol. These glycols may be used alone or as a mixture thereof. 

Of these saturated polyester resins, polybutylene terephthalate and polyethylene terephthalate are particularly effec- 
tive for producing the effects of the present invention. The saturated polyester resin preferably has an intrinsic viscosity 
ranging from 0.5 to 3.0 dl/g as measured at 25°C using o-chlorophenol as a solvent. With a saturated polyester resin 

45 whose intrinsic viscosity is out of this range, the desired mechanical strength can hardly be obtained. 

Rubbery substance (II) which is contained in the resin composition to be used for producing the shaped article 
treated in the present invention can be an elastomer and/or a polyolef in resin having a low flexural modulus and/or a 
modified rubbery substance. 

Specific examples include ethylene-propylene rubbers, ethylene-propylene-non-conjugated diene rubbers, ethyl- 
so ene-butene rubbers, propylene-butene rubbers, isoprene-butylene rubbers, polyisoprene, polybutadiene, styrene-buta- 
diene rubbers, styrene-butadiene-styrene block copolymers, partially hydrogenated styrene-butadiene block 
copolymers, styrene-isoprene block copolymers, styrene-grafted ethylene-propylene rubbers, styrene-grafted ethylene- 
propylene-non-conjugated diene rubbers, styrene-acrylonitrile-grafted ethylene-propylene rubbers, styrene-acryioni- 
trile-grafted ethylene-propylene-non-conjugated diene rubbers, partially hydrogenated styrene-isoprene block copoly- 
55 mers, Thiokol rubbers, polysulfide rubbers, polyurethane rubbers, polyether rubbers (e.g., polypropylene oxide), 
epichtorohydrin rubbers, polyester elastomers, polyamide elastomers, linear low-density polyethylene, and mixtures 
thereof. 

The modified rubbery substance may be obtained by modifying any of the above-mentioned rubbery substances 
with a compatibilizer. Examples of modified rubbery substances that can be used as rubbery substance (II) include 
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^ iSnSf ^1 " P ^f e ma ' eiC ^^e-grafted styrene-ciitadiene-styrene Hock copol- 

SSJ^T ^L !? Part ' al,y "^enated styrene-butadiene block copolymers, maleic anhydride-grafted 
partally hydrogenated styrene-isoprene block copolymers, and g.ycidyl metha^rafted ethylene^enemS 

Examples °! modified rubber V substances that can be used as rubbery substance (II) further include those in which 
cornpatb-hzers have been copolymerized, such as ethylene-aaylate-maleic anhydride SS^mXS^^ 

9y pSriTolrS' acetate ^ ^crylate oUm«fS 

#,J1V£ Y f ? ^ b ^ y substances are ethylene^ropylene rubbers, ethylene-propylene-non-coniuoated 

diene rubbers. s^ene-butad.ene block copolymers, partially hydrogenated styreneWadieneSock 'eSSSftS 

21?!^ T* hydr0flenat6d styrene-isoprene block copolymers. styre^Sd e^eS- 
propylene rubbers, styrene-acrylonitrile^rafted ethylene-propylene rubbers styreneirafted eLen^™^!™ 6 
ce^ugated diene ruteers. styrene-acrylonrtrile^rafted e^ene-pro^ 

glyc.dyl group-modrf.ed products of these rubbers or copolymers, linear low-density polyethylene haSo a deTsSl 
- range of from 0.885 to 0.935 g/cm3. preferably from 0.885 to 0.925 g/cm3 emyl^ethy. ^SSSS^SSL 
copolymers, ethylene-ethyl acry.ate-ma.eic anhydride copofymers. ethylene-viny. acetate^X^ 
mers ethylene-methyl acrylate-glycidyl methacryiate copolymers, and mixtures thereof metnacr y ate «poly 

*rJ2f- 0 ?"P a * -iMr .< ,v > ^ is coined in the resin composition to be used for producing the shaped article 

2S5L F-XTZ in T i0n iS Sel6Cted fr ° m ma,6iC anhydride ' ma,eic acW - *™f acid, itec^ic aS glS 
acrylate. glyadyl methacryiate and allyl glycidyl ether ' 9 ' yciayl 

^r*,^^"^^ ° f i™ 3 ^ 3 "' 0 f il,er ( Ml > ^ be contained in the resin composition to be used for producing the shaoed 

ST* ' nVenti0n indUde ta ' C ( ma 9" esiuni 8iIi ^ a ). clay (aluminum silicate) SS3*T £S 
ox.de and calcum carbonate, with talc being preferred. The inorganic filler preferably has an averaged S 
of 5.0 urn or less and more preferably has such an average particle diameter of 5.0 pm or less and an aSed raTio o 
5 or more Wh,le the morganic filler may be used in an untreated state, rt can be useS after SSiXICEhSJ 

the , eth!r rS h° SU ^ 6 ad,Ve a9entS fof the PUrp0Se ° f impr0vin 9 interiacial adh ^ion to 
ibiHty y reSI " and/ ° r 8aturated resin or ,or 1,16 of improving dispers- 

siontoT^Sn *? USe l ei,her alone or in «)"*ination with the inorganic filler. In order to improve interiacial adhe- 
^ T an ?° r * he P °' yamide resin *«" ^ a "d to improve dis- 

theZS^af^ 

r aei J n /ff " ( 'i 1,16 ^ rati ° ° f 3 P^e^ene ether resin, a mixture of a polyphenylene ether resin and a stvrene 
resrn. or graft copolymer of a polyphenylene ether resin and styrene to the poh^e e^saSiSiSSS^J 
3S25 10 ° t by Wei9ht P referab| y from ^to95:5 by weight. rftheSend n^fSSSHSSffSSS 

^f a ^T t r en,,<>n J ann0t 156 0blained - MOfe Pre,erab '^ *• Wend rati ° * 30:70 to 70 30 by we^ 
Th efrr»untofrubte^ 

by weight of res.n (I) comprising a polyphenylene etherised resin and at least one i*C^S?£SJ£ K! 
lESE" reSI " ■? a K SatUrat6d reSia ,n the 0386 where the resin ^POsit^corrt^nsTS sub 

T I- sub , stance amounts exceedmg 50 parts by weight are not preferred because the resultino 

The amount of compatibilizer (IV) incorporated in the resin composition is up to 10 parts by weioht oer 1 00 Darts 
by weight of res.n . H the amount of compatibilizer (IV) exceeds 10 parts by weight, the ^eaS b £r 

The amount of inorganic filler and/or glass f bers (III) incorporated in the resin oomposSs fS, 0 oarts bv 

g"f fSrs the'^ 

SJ? ? compos,t.on has .mproved .mpact resistance, although its heat resistance, rigidity and dimensional 

s^rrotso^ 

50 parts by w ei ght. the resutong composition has significantly impaired impact resistance The preferred ranafoHnl 
amount of component (III) is from 0 to 30 parts by weight. In the case where an inorganic^ ^gSens are us2 

TeX rat '° ° f am0Unl ° f ^ t0 ° f me latter ma * be in » e ™* * from ?o! 80 to 5 

If desired the thermoplastic resin composition to be used for producing the shaped article treated in the ore^n* 
■nvent™ may further contain pigments. u*avio,et absorb**^ 
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Methods for blending component (1-1) which is a polyphenylene ether resin, a mixture of a polyphenylene ether 
resin and a styrene resin, or a graft copolymer of a polyphenylene ether resin and styrene, component (I-2) which is at 
least one thermoplastic resin selected from polyamide resins and saturated polyester resins, rubbery substance (II), 
inorganicf iller (MM), glass fibers (III-2), and compatibilizer (IV) to prepare the resin composition to be used for producing 

5 the shaped article treated in the present invention are not particularly limited, and known melt kneading techniques may 
be used. Employable melt kneading devices include an extruder, a kneader, rolls, and the like, with an extruder being 
particularly preferred. The order of incorporating each component during melt kneading is not particularly limited. That 
is. any of the following methods may be used: a method in which components (1-1), (I-2), (II), (111-1) and/or (III-2), and 
(IV) are introduced into the melt kneading device at a time and melt kneaded simultaneously; a method in which com- 

10 ponents (1-1 ) and (IV) are melt kneaded beforehand in the presence or absence of a free radical initiator, and components 
(I-2), (II), and (111-1) and/or (III-2) are then added thereto and melt kneaded together; a method in which components (I- 

1) , (II), and (IV) are melt kneaded beforehand in the presence or absence of a free radical initiator, and components (I- 

2) and (111-1) and/or (III-2) are then added thereto and melt kneaded together; a method in which components (1-1), (II), 
(IV), and (111-1) and/or (III-2) are melt kneaded beforehand in the presence or absence of a free radical initiator, and 

is component (I-2) is then added thereto and melt kneaded together; a method in which components (1-1), (II), and (IV) 
are melt kneaded beforehand, subsequently component (I-2) is added thereto and kneaded together, and then compo- 
nents (111-1) and/or (III-2) is added thereto and melt kneaded together; and other similar methods. 

The kneaded resin composition may be shaped by various shaping techniques including injection molding and 
extrusion. 

20 The surface treating method and coating method of the present invention are explained below. 

In the present invention, a surface of the thermoplastic resin shaped article is irradiated with ultraviolet light. 
This shaped article may have any of various forms such as films, plates or fibers. 

The light with which the surface is irradiated is a light having a wavelength of 300 nm or less, and particularly is an 
ultraviolet light containing rays having wavelengths of 254 nm and 185 nm as main working wavelengths. Higher inten- 
ds sities are preferred. 

Although there is no need, in this invention, of degreasing the surface of the thermoplastic resin shaped article with 
e.g. a solvent before irradiation with ultraviolet light, degreasing may be conducted in an ordinary known manner. 

Suitable degreasing agents which can be used to degrease the surface of the shaped article include water, aqueous 
solutions of alkalis and alcohols, e.g., ethanol and isopropyl alcohol. 
30 Methods for bringing the degreasing agent into contact with the suface of the shaped article including coating, wiping 
and spraying. Degreasing may also be accomplished by power washing with an aqueous solution, e.g. of an acid or an 
alkali. 

The irradiation with ultraviolet light conducted in the present invention is preferably conducted for a period of from 
20 seconds to 10 minutes, more preferably from 30 seconds to 5 minutes. If the irradiation time is shorter than 20 
35 seconds, sufficient improvements in the coating suitability, adhesion properties, and printability of the resin shaped article 
may not be obtained. An irradiation time longer than 10 minutes may be not only uneconomical but cause deterioration 
of the resin surface, producing an adverse effect. 

According to the present invention, the thus irradiated shaped article may be coated with an alkyd-melamine coating 
or an acrylic-urethane coating. 

40 The present invention is now illustrated in greater detail with reference to the following Examples and Comparative 
Examples, but it should be understood that the present invention is not deemed to be limited thereto. In the Examples 
and Comparative Examples, all parts are by weight. 

I. Raw materials used in Examples and Comparative Examples: 

45 

The following polyphenylene ether, saturated polyester resin, high-impact polystyrene, and modified rubbery sub- 
stance were used in addition to a commercially available unmodified rubbery substance and polyamide. 

(1) Polyphenylene ether (hereinafter referred to as "PPE"): 

50 

The PPE used is one obtained by dissolving 2,6-dimethylphenol in a mixture of toluene and methanol, adding man- 
ganese chloride-ethylenediamine thereto, and then conducting oxidative polymerization in an oxygen atmosphere at a 
temperature of 30°C. 

55 (2) Saturated polyester resin: 

Polybutylene terephthalate; Tufpet PBT® N1200, manufactured by Mitsubishi Rayon Co., Ltd. 
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(3) High-impact polystyrene: 

High-impact polystyrene having a butadiene rubber content of 8.6 wt% was used. 

(4) Modified rubbery substance: 

A maleic anhydride-grafted ethyleneDropylene rubber (MAH-EPR) obtained as follows was used 
TSZIZ^ T»T ma ' eiC anhydride and Peroxylaurate. This mixture was fed to an extrudSng 

tszsm^s mm "iii? ratio * 28 and havin9 a ,emperature ° f w and * *e s 

"as conducted m the extruder at a screw resolution number of 60 rpm. Strands of the modtfS 
rubber discharged from a die were cooled with water and then pelletized 

The grafted amount of maleic anhydride was 1 .5 wt% based on the amount of the rubber. 

II. Evaluation of coatinn snjtahiijty- 

The surface of the shaped article sample was coated with a coating, and the coating layer was crosshatehed S 
a razor blade so as to make 100 (10 x 10) 2-mm squares. A 24 mm-wide adhesive tape K^SSES^ 
N,ch,ban Company, Limrted) was applied to the crosshatehed coating layer surface by jessing ft wrt^a f ingeTandTheJ 
he tape was stripped at a stretch by forcibly pulling one end of the tape. The numb* of squares renSg aier tS 
tape stnppmg was counted to obtain a retention (%). whtoh indioated the initial adhesion tteng*c«™ST 

EXAMPLE 1 

stanS 2?n°I PP !' !° ° f ^ alei ° e^^e-grafted ethylene-propylene rubber (MAH-EPR) as a rubbery sub- 
? ^1 P T * male ' C anhydrk,e were fed t0 a «"«i™.o«s twin-screw extruder (TEM-50 nwnufaXedbv 

■i* om a ,irsf hopper - while 50 parts - a p 01 ^ » N *°"® AYoiSSSSiS 

by Un*ka Ltd.) was fed to the extruder by means of a constant-delivery feeder from a second hopper provided bSSn 

2£?J ^""JT ThSSe ingredientS were me,t ^aded at a cylinder temperature^ Sc 1 
revolution number of 380 rpm, and then granulated. Using the thus-obtained granules, a molded artide in a rtatelo™ 

WaS Zmo^r * "? ''^ m °i din9 machhe ( " ,S - 150E " ov Tos^ Machfne X uj. 
oress^re^^ 

EEThS? L J « Syn ! ,e !! qUartZ ' 200 m 406 distance between the light source and the mold ed article 
surface be ng about 15 cm. Surface treatment was then conducted by irradiating tile surface with an ulSSa NaW 
hav,ng main acting wavelengths of 254 nm and 1 85 nm in an air atmosphere for 120 second? 9 
Pa J^TwT^^HZr 6 " W J th ^ al ^ d - m e'amine coating ("Luga Bake®-, manufactured by Kansai 
JZ } T S d ° ne by the coati ng twice, followed by baking at 140°C for 40 minutes The initial 

adhesion strength of the coating was measured, and the results obtained are shown in Table 1 given latef' 



EXAMPLE 2 

The same procedures as in Example 1 were repeated except that the surface of the molded article was deoreased 

COMPARATIVE FYAMPI E 1 

ini« JShhT 6 1°°"*^ ? in Examp ' e 1 Were repeated **** that the ultraviolet light irradiation was omitted The 
initial adhesion strength of the coating is shown in Table 1. wdsommea. me 

COMPARATIVE FYA^pi c o 

ini« JaHhT,? T^Z^ ? Examp ' 6 2 Were repea,ed * e *<■*>■* irradiation was omitted The 

initial adhesion strength of the coating is shown in Table 1. wtsommeo. ine 
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EXAMPLE 3 

The same procedures as in Example 2 were repeated except that a styrene-butadiene-styrene block copolymer 
rubber (SBS; "Clayton® TR 1 102", manufactured by Shell Chemical Co., Ltd.) was used as a rubbery substance. The 
5 initial adhesion strength of the coating is shown in Table 1. 

COMPARATIVE EXAMPLE 3 

The same procedures as in Example 3 were repeated except that the ultraviolet light irradiation was omitted. The 
w initial adhesion strength of the coating is shown in Table 1 . 

EXAMPLE 4 

The same procedures as in Example 2 were repeated except that 1 5 parts of magnesium silicate (talc; "MW5000S", 
75 manufactured by Hayashi Kasei Co. Ltd.) was fed from the first hopper as an inorganic filler. The initial adhesion strength 
of the coating is shown in Table 1 . 

COMPARATIVE EXAMPLE 4 

20 The same procedures as in Example 4 were repeated except that the ultraviolet light irradiation was omitted. The 
initial adhesion strength of the coating is shown in Table 1. 

EXAMPLE 5 

25 The same procedures as in Example 1 were repeated except that the coating used in Example 1 was replaced with 
an acrylic-urethane coating ("Origiplate ZNY", manufactured by Origin Electric Co., Ltd.) and that baking was conducted 
at 80°C for 30 minutes. The initial adhesion strength of the coating is shown in Table 2. 

COMPARATIVE EXAMPLE 5 

30 

The same procedures as in Example 5 were repeated except that the ultraviolet light irradiation was omitted. The 
initial adhesion strength of the coating is shown in Table 2. 



TABLE 1 



40 




PPE 


Composition (parts) 


Filler 


Pre-treatment 


Initial Initial 
Adhesion 
Strength of 
Coating (%) 






Polyamide 
Resin 


Compatibilizer 


Rubbery Sub- 
stance (%) 










Example 1 


50 


50 


0.4 


MAH-EPR 10 




none 


100 


45 


Example 2 


50 


50 


0.4 


MAH-EPR 10 




IPA wiping 


100 




Example 3 


50 


50 


0.4 


SBS 10 




IPA wiping 


100 




Example 4 


50 


50 


0.4 


MAH-EPR 10 


talc 15 


IPA wiping 


100 


50 


Comparative 
Example 1 


50 


50 


0.4 


MAH-EPR 10 




none 


0 




Comparative 
Example 2 


50 


50 


0.4 


MAH-EPR 10 




IPA wiping 


0 


55 


Comparative 
Example 3 


50 


50 


0.4 


SBS 10 




IPA wiping 


0 




Comparative 
Example 4 


50 


50 


0.4 


MAH-EPR 10 


talc 15 


IPA wiping 


0 
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PPE 


Composition (parts) 


Pre-treatment 


Initial Adhesion 
Strength of 
Coating (%) 






Polyamide Resin 


Compatibilizer 


Rubbery Sub- 
stance 






Example 5 

Comparative 
Example 5 


50 
50 


50 
50 


0.4 
0.4 


MAH-EPR 10 
MAH-EPR 10 


none 
none 


100 
85 



EXAMPLE 6 

OVISTS ilSSl ^ ! he " ^ With acr y"' c - uretha ^ ^ting R271 (manufactured by Nippon Bee 
COMPARATIVE EXAMPI F ft 

Claims 



rnl^ ^ ' Pr0Py,ene rUbberS ' ^"^crylonitrile-grafted ethylene-propylene rubbersXeTarafS^h 
ylene-propylene-non^njugated diene rubbers, styrene-acrylonitrile-grafted eLlen SSI^SSiS 
d.ene rubbers and canooxyl or glycidy. group-modified products of these rubbed ^££S? n ° n " C ° njU9ated 
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2. A method as claimed in Claim 1 , wherein said polyphenylene ether is poly(2,6<Jimethyl-1 ,4-phenylene ether). 

3. A method as claimed in either Claim 1 or 2, wherein said styrene is a styrene homopolymer or a rubber-modified 
polystyrene. 

5 

4. A method as claimed in Claim 1 , 2 or 3, wherein said polyamide is polycaprolactam. 

5. A method as claimed in Claim 1 , 2 or 3, wherein said polyamide is polyhexamethylene adipamide. 

w 6. A method as claimed in Claim 1 , 2 or 3, wherein said polyamide is one or more aliphatic polyamides, thermoplastic 
aromatic copolyamides or aromatic nucleus-hydrogenated copolyamide. 

7. A method as claimed in any preceding claim, wherein the time of the irradiation is 20 seconds to 10 minutes. 

15 8. A method as claimed in any preceding claim, wherein the irradiated light includes 185 and 254 nm as main wave- 
lengths. 

9. A method as claimed in any preceding claim, wherein the surface of the article is degreased before the irradiation. 

20 10. A method as claimed in any preceding claim, wherein the irradiated shaped article is then coated on the irradiated 
surface with an alkyd-melamine coating or an acrylic-urethane coating. 

Patentanspruche 

25 1 . Verfahren zur Oberf lachenbehandlung eines aus einem thermoplastischen Harz hergestellten FormkOrpers, umfas- 
send das Bestrahlen einer Oberfiache des FormkOrpers mit ultraviolettem Licht mit einer WellenlSnge von 300 nm 
Oder Weniger, wobei der Formkflrper aus einer Harzzusammensetzung erhalten wird, die, auf das Gewicht bezogen, 

(I) 5 bis 100 % eines Polyphenylenethers, eines Gemisches eines Polyphenylenethers und eines Styrolpolymers 
Oder eines Pfropf copolymers eines Polyphenylenethers und Styrol und 95 bis 0 % mindestens eines Polyamids 

30 und/oder gesdttigten Polyesters; und pro 100 Gew. -Teile der Zusammensetzung (I) eine kautschukartige Substanz 

(II) in einer Menge bis zu 50 Teilen; (III) 0 bis 50 Teile eines anorganischen Fullstoffs und/oder Glasfasern; und 
mindestens einen VertrSglichkeitsverbesserer (IV) in einer Menge von bis zu 10 Teilen umfaBt, wobei der Vertrag- 
lichkeitsverbesserer ausgewahlt ist aus Maleinsdureanhydrid, Maleinsaure, Fumarsdure, Itaconsdure, Acrylsdure- 
glycidylester, Methacrylsdureglycidylester und Allylglycidylether, und die kautschukartige Substanz (II) ein oder 

35 mehrere Polymere ist, ausgewahlt aus Ethylen-Propylen-Kautschuken, Kautschuken aus Ethylen, Propylen und 
nicht konjugiertem Dien, Styrol-Butadien-Blockcopolymeren, teilweise hydrierten Blockcopolymeren aus Styrol und 
Butadien, Styrol-lsopren-Blockcopolymeren, teilweise hydrierten Blockcopolymeren aus Styrol und Isopren, mit Sty- 
rol gepfropften Kautschuken aus Ethylen und Propylen, mit Styrol und Acrylnitril gepfropften Kautschuken aus Ethy- 
len und Propylen, mit Styrol gepfropften Kautschuken aus Ethylen, Propylen und nicht konjugiertem Dien, mit Styrol 

40 und Acrylnitril gepfropften Kautschuken aus Ethylen und nicht konjugiertem Dien und mit Caitooxyl- oder Glycidyl- 
gruppen modifizierten Produkten dieser Kautschuke oder Copolymers 

2. Verfahren nach Anspruch 1 , wobei der Polyphenylenether Poly(2,6-dimethyl-1 ,4-phenylenether) ist. 

45 3. Verfahren nach entweder Anspruch 1 oder 2, wobei das Stryol ein Styrolhomopolymer oder ein kautschukmodifi- 
ziertes Polystyrol ist. 

4. Verfahren nach Anspruch 1 , 2 oder 3, wobei das Polyamid Polycaprolactam ist. 
so 5. Verfahren nach Anspruch 1 , 2 oder 3, wobei das Polyamid Polyhexamethylenadipinsaureamid ist. 

6. Verfahren nach Anspruch 1 , 2 oder 3, wobei das Polyamid ein oder mehrere aliphatische Polyamide, thermoplasti- 
sche aromatische Copolyamide oder ein aromatisches kernhydriertes Copolyamid ist. 

55 7. Verfahren nach einem der vorstehenden AnsprOche, wobei die Bestrahlungsdauer 20 Sekunden bis 10 Minuten 
betragt. 

8. Verfahren nach einem der vorstehenden Anspriiche, wobei das Bestrahlungslicht 185 und 254 nm als Hauptwel- 
leniangen umfaBt. 
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9. Verfahren nach einem der vorstehenden Anspr0c*e, wobei die Oberffcchedes ArtiMs vorder Bestrahlung entfettet 

10 »rw=s=£^ 



RevendJcatlons 
1. 



quartrte alia* jusqua £ m fi Si SET,? ~ mp0Srt,0n {,) : me substence ^lastomere (II) en une 
JugueJescopolymeressequencesstyrene^adieneJesS^ 
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